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    有机 PTC 导电复合材料是一类具有重要理论研究价值的新型功能材料。这种
复合材料广泛的应用于自控温加热电缆、过流保护元件、电磁屏蔽材料及传感器
等领域。 
    但是现在 PTC 复合材料还有很多理论和应用方而的问题没有解决，主要表现





WEIBULL 统计理论模型，结合原来的体积膨胀等理论，成功的解释了 PTC 复合
材料在基体材料熔点附一近的跳变问题、NTC 现象以及热循环稳定性等问题，3. 
有机 PTC 导电复合材料经交联以后能够消除 NTC 现象，改善了导电复合材料的
稳定性能。4. 热处理可以改善导电复合材料的 PTC 特性，提高它的 PTC 强度。
5. 新型复合填料/PP 复合材料具有双正温度系数效应，而且稳定性很好。 



















    Organic PTC composite is a novel functional material with important 
research value which is used in the field of self-control heating cable 
over-current protecting component, electromgnetism shield material and 
sensor etc. 
    But nowadays many theory and practical problem about organic PTC 
composite is still not settled, which focus in the conductive mechanism, 
enhance of PTC intensity, elimination of NTC phenomenon and 
improvement of stability and repetition. 
    According to the condition of research and application about organic 
PTC composite at home and abroad, polymer/carbon black conductive 
composite was studied detail in this paper. Through the research of 
crosslinking of matrix resin heating treatment of composite and mixing of 
different polymer, we draw some conclusions： 1, Percolation theory can 
explain the phenomenon of the jump of resistance when the content of CB 
reach a critical volume  2, Based on ohm conduct theory，abounded to the 
percolation the WBIBULL statistical theory and other theory，an adapted 
theory was obtained to explain the jump of resistance and the other 
phenomenon； 3, The NTC phenomenon was eliminated by crosslinking the 
matrix of conductive composite; 4, Heating treatment can improve PTC 
characteristic of composite. 5, new composite filler/PP composite has 
double PTC effect, at the same time, its stability is fine. 
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Table 1-1 the practical example of organic PTC composite 
表 1-1 有机 PTC 复合材料的应用实例 
应用领域 应用实例 
日常生活 奶瓶 恒温器 电暖鞋 防静电地毯 取暖装置 
家用电器 恒温电吹风 液体蚊香器 
医疗卫生 






 计算机房铺地塑料板 通信电缆的半导层 静电复印
用的静电显影粉 
石油化工 油井加热电缆防粘疏油装置 









成为当今研究的一大课题 。随着科学技术的不断发展，相信有机 PTC 复合材料
将会在更多的领域得到应用，给人类做出更多更大的贡献。 
1.2 导电聚合物的分类 
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1.2.1 复合型导电高分子材料 
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